Data for this study in a large tertiary referral teaching hospital in Dublin, Ireland were collected by anonymous self administered questionnaires. A total of 137 questionnaires were distributed to nurses working in five wards with a response rate of 88 % (120). Objectives included identifying levels of awareness of the infectivity of the hepatitis B virus, ascertaining levels of knowledge of hepatitis B vaccination, and identifying attitudes resulting in acceptance of hepatitis B vaccine. Ninety seven respondents (82%) knew hepatitis B was 100 times more infective than HI~Ninety eight respondents (83%) had completed a full course of hepatitis B immunizations. Ninety six respondents (93%) reported a hepatitis B antibody level on completion of the immunizations, 13 (14%) knew their actual titer, and 49 of 63 respondents (78%) reported immu-
Data for this study in a large tertiary referral teaching hospital in Dublin, Ireland were collected by anonymous self administered questionnaires. A total of 137 questionnaires were distributed to nurses working in five wards with a response rate of 88 % (120). Objectives included identifying levels of awareness of the infectivity of the hepatitis B virus, ascertaining levels of knowledge of hepatitis B vaccination, and identifying attitudes resulting in acceptance of hepatitis B vaccine. Ninety seven respondents (82%) knew hepatitis B was 100 times more infective than HI~Ninety eight respondents (83%) had completed a full course of hepatitis B immunizations. Ninety six respondents (93%) reported a hepatitis B antibody level on completion of the immunizations, 13 (14%) knew their actual titer, and 49 of 63 respondents (78%) reported immu- ABOUT nity. Factors influencing decisions to accept vaccination included information related to the benefits of the vaccine from an occupational health physician or nurse and the vaccine being provided free of charge. Nurses in this study had an understanding of the hepatitis B infection. The number of nurses choosing to be vaccinated and having an antibody level test performed postvaccination was high in this group. Most nurses in this study believed they were immune to hepatitis B even though a significant number did not know their hepatitis B antibody level. T he hepatitis B virus is a small encased virus holding partly double stranded deoxyribonucleic acid (DNA). The DNA and hepatitis B virus (HBV)defined DNA polymerase are bound by the hepatitis B core antigen (HBcAg). In tum, this is encircled by a lipoprotein envelope holding the HBV surface antigen (HBsAg) components (Juszczyk, 2000) . The virus has been found in practically all body secretions and excretions, but only blood, saliva, semen, and vaginal fluids have been shown to be infectious (Benenson, 1995) . Health care worker exposure to this virus may occur by the parenteral or horizontal route. Parenteral transmission typically occurs from needlestick injuries. Horizontal
What Does This Mean for Workplace Application?
Nurses can potentially be exposed tothe hepatitis B virus when performing their daily nursing tasks. transmission can occur when the mucous membranes, nonintact skin, or eyes come in contact with HBV infectious blood or body fluids (Van Damme, 1996) . It has also been reported that health care workers have transmitted the virus to clients in clinical settings (Halle, 1996) . In Ireland, hepatitis B infection is a notifiable disease. According to the Royal College of Physicians of Ireland (1999) , "Under the Infectious Disease Regulations 1981, all cases of hepatitis B should be notified to the Department of Public Health in each Health Board:' The process of identifying potentially infected health care workers usually occurs at the pre-employment medical examination. The incidence of HBsAg carriage in this country is low, with approximately I in 4,000 new blood donors testing positive for HBsAg during the period from 1993 to 1997 (Royal College of Physicians of Ireland, 1999), and a population prevalence of hepatitis B anti-core antibody of .5% (O'Connell, 2(01).
European law also clearly states employees should be safeguarded from biological agents, and employers are obligated to offer hepatitis B vaccination at no cost to employees at risk of infection (European Union, 1990 Van Damme, 1996) . Ireland has transposed these directives into national legislation by means of the Safety, Health and Welfare at Work (Biological Agents) Regulations, 1994 Regulations, (S.I. 146 of 1994 as amended by the Safety, Health and Welfare at Work (Biological Agents) (Amendment) Regulations, 1998 (S.I. 248 of 1998) classifying hepatitis B as a "Group 3 biological agent" (Irish Government, 1994 Government, , 1998 . The fifth schedule of these Regulations which addresses the recommendations on vaccination, states the vaccine should be offered free of charge to employees, and employees must be informed of the advantages and disadvantages of the vaccine program. The hepatitis B vaccine has been available in Ireland since 1987 (GlaxoSmithKline, 1990 .
The American Occupational Safety and Health Administration (OSHA) published the Bloodborne Pathogens Rule in 1991 that became enforceable in 1992. This details the offering of hepatitis B vaccination free of charge to health care personnel at risk of blood exposure (Agerton, 1995; Occupational Safety and Health Administration, 1991) . In the United States, the hepatitis B vaccine has been available since 1982 (Alter, 1990) .
Studies in this area have established a number of indicators, which affect health care workers' attitudes and their acceptance or nonacceptance of hepatitis B vaccination programs. Fear of pain from vaccine injections (Lin, 1997) , concerns about vaccine efficacy (Bodenheimer, 1986) , an apprehension of contracting hepatitis B or HlV infections from the vaccine (Follett, 1987; Lee, 1997) , charges for vaccination (Pennie, 1991) , and adherence to universal precautions (Nee, 1995) are the principle factors identified in the literature which contribute to health care workers' nonparticipation in hepatitis B vaccination programs. Pregnancy and motivational systems factors such as work commitments and inconvenient vaccine clinic appointments have also been blamed for vaccination program failure (Briggs, 1994) .
Health care workers' knowledge and understanding of hepatitis B infection have been found to be suboptimal. Two previous studies have demonstrated an association between poor knowledge and low hepatitis B vaccine use (Barie, 1994; Burtis, 1992) . Therefore, health care workers' awareness and understanding of hepatitis B vaccination should not be assumed. Educational intervention as part of a vaccination program improves knowledge of and attitudes toward the hepatitis B vaccine, thereby increasing acceptance by promoting a behavioral change (Kamolratanakul, 1994; Lin, 1997) . This can be achieved through workplace health promoting initiatives (Naidoo, 2(00) where skilled health promoters can play a central role in this process (Naumanen-Tuomela, 2001) .
Few studies have examined the ability of health care workers to recall their vaccination history and immunity to hepatitis B. One such study in 1993 found that medical students often failed to request hepatitis B antibody levels, indicating they were unaware of the potential nonresponder status (Oates, 1993) . The purpose of this study was to measure nurses' understanding of the infectivity of the HBV, and their attitudes toward and acceptance and knowledge of hepatitis B vaccination programs.
MATERIALS AND METHODS
The Hospital Ethics and Medical Research Committee granted ethical approval. An anonymous self administered questionnaire was developed following a review of the relevant literature. The questionnaire consisted of several sections with accompanying instructions, each containing a number of questions, including demographics, nursing grade (e.g., manager, staff, student), knowledge of To measure nursing staffs' attitudes, acceptance, and nonacceptance of hepatitis B vaccination programs, a number of statements were developed using a Likert scale. The respondents were asked to circle one of five responses between strongly agree and strongly disagree. Finally, where appropriate, open questions (e.g., "Please state your reasons for not completing the vaccination course," "Your comments would be much appreciated") were included to allow respondents the opportunity to express their views and opinions on the subject in their own words (Murphy-Black, 2000) .
Instrument Development
To develop the questionnaire, it was piloted in two phases. The first phase was piloting the questionnaire pack (explanatory letter, questionnaire, confidential reply form, and preaddressed envelopes) with three nurses working in the areas ofsafety and health, infection control, and nursing practice development. The second phase was piloting it with seven nurses of different nursing grades, including a student nurse, a staff nurse, clinical nurse managers, and a nurse tutor. The purpose of this pilot was to determine the acceptability and comprehensibility of the questionnaire. A number of questions were revised following the pilot phase.
Data Collection
Five wards or departments, representative of the services offered by the hospital, were selected to collect the data. These areas were critical care (intensive care unit) and the acute assessment unit (accident and emergency department), considered the high risk areas, and a specialized neurological medical ward, a vascular surgical ward, and a 5 day surgical and medical ward, considered the low risk areas. All grades of nurses (e.g., clinical nurse managers, staff nurses, student nurses) on duty in these areas for a 2 week period from the date of questionnaire pack distribution were eligible to participate.
Data collection took place during a 3 month period. Participation in the study was voluntary. The individually addressed questionnaire packs were distributed through the clinical nurse managers. To allow for easy return of the questionnaires and reply forms, a clearly identifiable collection box was left in the clinical nurse manager's office. Individuals who failed to return data within the designated 2 week period were issued a second .. questionnaire pack. The data from the collected questionnaires were analyzed using the software package Epi Info, version 6 (Dean, 1994) .
RESULTS
A total of 137 questionnaire packs were distributed. One hundred twenty questionnaires and reply forms were collected, for an overall response rate of 88%. The majority of the nursing staff was women (98%), with 3 men. Seventy two (61%) of the respondents were between ages 18 and 30. As anticipated, most respondents were staff nurses. The predominant nursing grade among older nurses was clinical nurse manager. Table I profiles the  nursing grades. Participants were asked three questions in a true or false format to determine their knowledge about the hepatitis B infection. The correct answer for all the knowledge questions was true. Table 2 presents a tabulation of response rates for each of the knowledge questions. Twenty eight percent of respondents in the low risk areas (n = 55) believed HIV was more infectious than hepatitis B compared with only 9% in the high risk areas (n =65) (relative risk = .48; 95% confidence interval = .24 to .96). Only one person reported not being vaccinated. Of 119 reporting a vaccination status, 98 (83%) had completed a full course of immunization (i.e., 3 injections during a 6 month period). Seventy six (66%) of these said they received their initial vaccine course from an occupational health department employee. Ninety six (93%) had a hepatitis B antibody level blood test following the three dose injection series. Of the 96 (93%) individuals who had a hepatitis B antibody level measured, 13 (14%) knew their exact titer, 14 (16%) could not recall their exact titer but were aware that the level of their blood test indicated immunity to hepatitis B. Three (3%) stated they had knowledge of this result, but did not comment on their titers. Forty eight (51%) had no information about their titers, and 18 (19%) did not know. Forty nine of 63 respondents (78%) reported they were immune to the HBV. One (2%) answered no and 13 (21%) did not know their immune status. Thirty one (47%) expected immunity to last for 5 years, 9 (14%) for 10 years, 15 (23%) for 1 year, and 4 (6%) did not know. Seven (II %) believed that following immunization, protection would last forever.
Factors which had a strong positive influence on nurses deciding to become vaccinated included providing the vaccine free of charge to health care workers. Ninety three (81%) respondents signified this as a reason for vaccine acceptance (see Table 3 ). However, IIO (94%) respondents initiated the vaccine series themselves because they felt the responsibility to be immunized rested with the individual and not the employing body, and 89 (78%) stated that caring for clients with hepatitis B was an incentive to take the vaccine. Eighty four (75%) stated obtaining information related to the benefits of the vaccine from an occupational health physician or nurse 350 was a significant factor for vaccine acceptance, as was an appointment sent by the occupational health department staff inviting attendance at the vaccination clinic. Eighty three respondents (72%) reported this as a reason for deciding to become vaccinated.
DISCUSSION
The response rate to the questionnaire was satisfactory (88%). Analysis of the collected data showed that participants had an understanding of the etiology of hepatitis B infection. The study also found that all nursing grades displayed an awareness of the infectivity of this virus. These can be described as significant findings because previous research has established a general lack of knowledge and awareness among health care workers (Burtis, 1992; Gould, 1995; Knight, 1998) .
Respondents with proficient knowledge and awareness may be attributed to one or more of the following: • Information related to the infectivity of the hepatitis B acquired elsewhere. This applies to participants who have achieved the status of registered general nurse. • The hospital's ongoing education programs coordinated by the school of nursing. • The hospital's health promoting initiatives.
The results also demonstrated that nurses' knowledge with respect to the infectivity of hepatitis B was greater among nurses working in high risk areas. An explanation for this could be that nurses working in specialized departments are required to complete further training in their chosen specialty.
All but one in this survey stated they had been vaccinated, with the majority reporting completing a full vaccine course. These are positive findings in view of earlier research in this area, which has highlighted the lack of compliance to voluntary hepatitis B vaccination programs (Briggs, 1994; Harris, 1991; Lettau, 1992; Lin, 1997; Manian, 1991) . The study showed that the high immunization participation was accredited to the active role occupational health department workers play in the promotion of health care worker hepatitis B vaccination and the benefits of educational intervention as part of a hepatitis B immunization program, an activity supported by previous researchers (Kamolratanakul, 1994; Lin, 1997; Memish, 1998) .
The majority of the participants recalled having a hepatitis B antibody level taken on completion of the vaccine course, a favorable finding in view of preceding studies (Oates, 1993) . Forty nine of 63 respondents (78%) believed they were immune to the HBV. However, only 27 reported knowing their hepatitis antibody level. Thirteen (14%) reported knowing their exact hepatitis B antibody level. Fourteen (16%) could not recall their exact hepatitis B antibody level. Nevertheless, this group was aware the result of the blood test indicated an immune status. This was established from comments offered by these individuals, for example, "got a letter saying that I was immune," "level is above minimum level," and "don't know value, but titer is good."
A hepatitis B antibody level result is the only present means to determine if the vaccinee has achieved satisfactory response to the three dose injection series (Royal College of Physicians of Ireland, 1999), thereby indicating immunity to hepatitis B. A large number of respondents volunteered information related to the expected length of immunity following completion of a three dose vaccine series. Most of these anticipated immunity to last for 5 years.
Findings from a recent study indicated there is no need for routine booster doses 5 years following an initial course of vaccination once adequate response is achieved (European Consensus Group on Hepatitis B Immunity, 2000) . Within the past 18 months, the hospital occupational health service has integrated the recommendations of the European Consensus Group into the hospital protocol. Five year booster doses are no longer required after completion of the initial three dose course of immunization if an adequate hepatitis B antibody level is achieved. Because the current research shows that many of the respondents anticipated a need to have a hepatitis B booster at 5 year intervals, it indicates the respondents were unaware of the revised booster dose regimen. This suggests the nurses may not have attended occupational health services since the change was made.
The results of this study illustrate a number of factors (see Table 3 ) that influenced individuals from all the nursing grades to take the hepatitis B immunization. The majority agreed that hepatitis B infection would have a negative effect on their career. This result displays awareness of the implications of occupationally acquired hepatitis B infection and the benefit of immunization. A large number of those implied the availability of a free of charge vaccine was a contributor to initiating the vaccine course. This finding supports the work of previous researchers who found the high cost to health care work-AUGUST 2003, VOL. 51, NO.8 ers for hepatitis B immunization inhibited the decision to become vaccinated (Pennie, 1991) .
Almost all respondents agreed hepatitis B immunization was an effective protective mechanism in the prevention of hepatitis B. This gives an indication of participants' awareness of the efficacy of the hepatitis B vaccination program.
A substantial number expressed the view that responsibility to be vaccinated rested with the individual nurse. This viewpoint was further highlighted in the optional section of the questionnaire. This observation suggests those in this survey believed the onus to be vaccinated lay with the individual and not with the employing body.
A considerable number or respondents agreed receiving information from an occupational health physician or nurse influenced their decision to be immunized. This embraces the significant role occupational health professionals have as health promoters, and demonstrates the counseling and communication skills required to encourage positive behavioral change (Sidell, 1997) .
The majority of respondents felt caring for clients . with hepatitis B influenced their decision to be vaccinated. The reason so many individuals stated this as a indicator of vaccine acceptance is probably because a large number of the participants were aware of the infectivity of the HBV.
Study limitations
Because the health care institutions where the participants were originally vaccinated were not named in this survey, it was not possible for the researcher to fully evaluate the effectiveness of the voluntary hepatitis B vaccination clinic offered by the occupational health department of this hospital to its employees.
CONCLUSIONS
The results show that the participants had an understanding of the infectivity of the HBY. The number of nurses choosing to be vaccinated and having an antibody level test performed post-vaccination was high in this group. However, a significant number had no knowledge of this test result. Furthermore, a large proportion believed they were immune to hepatitis B. There is a recognizable need for the greater dissemination of information related to the purpose of undergoing a hepatitis B antibody level on completion of the 3 dose vaccine series, the significance of the hepatitis B antibody level result, and the antibody level that demonstrates an individual's immunity to the HBV. This is a summary report of work submitted by the first author in partial fulfillment ofthe requirements ofthe degree ofthe BSc in Occupational Safety and Health Management, University College Dublin. Funding for this degree program was provided by the author's previous place ofemployment, where this research was conducted. Permission to conduct this research was granted in writing by the Hospital Ethics and Medical Research Committee.
